Considerable confusion has existed among researchers with regard to the selection of a particular model of health behavior for study, and many investigators
INTRODUCTION
facilities," and "distance to health facilities"). The student of the health-behavior literature might therefore reasonably suspect, upon examination of extant models, that the actual number of truly distinct concepts believed to be important in understanding and predicting health-related behaviors is far lower than the more than 100 variables these models have generated. A listing of the variables and a brief summary of each model are presented in Table I .
But, while the variables can be combined into a limited number of groupings on a face-validity basis, it might be argued that the creators of the models are aware of more subtle aspects and distinctions which, if made explicit, would require that these like-appearing variables not be viewed as highly comparable.
(Such an approach also provides a conservative test of intermodel comparability, since one might expect each model builder to wish to preserve what are felt to represent the unique characteristics and contributions of his/her model to the field.) Thus, any attempt to reduce the great multiplicity of concepts and variables (in order to move toward a more simple, unified set of compatible concepts to explain health-related behaviors) must be based upon data obtained from the various model builders themselves.
The purposes of this paper are to explore the selected approaches and models which have been advanced to explain health actions in terms of structural similarities and differences identified by a panel of judges who are relevant experts in this field and to use these expert evaluations to construct a general taxonomy of factors affecting health-related behaviors. The latter objective should be useful for at least two reasons. First, these broader dimensions can provide a more complete framework for making decisions about the types of variables which ought to be included in future research on health behavior. Second, a greater understanding of the structure of a particular class of variables should aid in the development of more reliable and precise measures of the concept they are supposed to represent.
METHOD
The data analyzed here are derived from judges' assessments of a complete listing of the variables included in each of the 14 models presented in Table I . Eighteen variables found to have been labeled and defined in exactly the same way in two or more models were dropped from the listing. A total of 109 different variables was retained for use in the study.2 A description of each of the variables is presented in the Appendix. The model hypothesizes that the amount of health services used by a family will be a function of the predisposing (family composition, social structure, and health beliefs), enabling (family and community resources), and need (health status) characteristics of the family. Each component is assumed to make an independent contribution to understanding differences in use of health services.
The model indicates that sociopsychological factors such as symptom sensitivity and appraisal of health service, need for medical care, and ability to pay for health service directly affect choice of health service. Sociodemographic and ecological factors are seen as influencing utilization indirectly through their influence on intervening sociopsychological variables.
The model hypothesizes that behavior is goal directed and that three goals can be speci- Perceived susceptibility and severity of a health condition. Belief in the benefits of a health action.
Beliefs concerned with the costs of taking a health action. General health motivation. Locus of control. Cues to action.
The model combines components of the Health Belief framework with variables reflecting the individual's social group affiliations.
The model focuses on the ways in which given symptoms may be differentially perceived, evaluated, and acted (or not acted) upon by individuals.
The Health Belief Model hypothesizes that a decision to undertake a health action will not be made unless the individual is psychologically ready to take action relative to a particular health threat. Readiness to act is defined by the extent to which: the individual feels susceptible to the condition and its possible occurrence g ?
Suchman Use of medical care for illness episode. Specific behaviors relate to five stages of illness: (1) symptoms, (2) sick role, (3) medical contact, (4) patient role, and (5) The investigators attempted to recruit, as judges, the 11 living (in the United States) authors of the different models compared in this study; 8 of these 11 model builders agreed to participate in the project. A complete set of study materials was sent to each judge, to be acted upon and returned by a specified date.
The task involved having each judge compare the set of 109 variables and place them into categories on the basis of their similarity. The name and definition (as they appeared in publications) of each variable were presented on a 3 • 5-in. index card. (The model from which any particular variable was obtained was not identified to the judges.) Judges were provided with an instruction sheet explaining the procedure as follows:
You have received a set of 109 index cards. On each card is the name (in capital letters) and definition of a variable which has been employed in research on individuals' health-related behaviors. We would like to know how you would group these variables on the basis of their apparent similarity. Look at each of the variable cards. Then sort the cards into distinct groups on the basis of what you judge to be their degree of similarity. You may consider any aspect of the variables in deciding whether they are similar or not. You may create as many groups as you wish, although 12 to 14 would be a preferable maximum. If you have any variables left over which you feel cannot be assigned to any of the existing groups, you can create a miscellaneous group.
Our interests required the performance of two distinct analytic tasks: (1) identification of the structural similarities among variables included in the 14 models developed to explain health-related behaviors, and (2) determination of the amount of agreement in the judges' partitioning of the variables.
Structure was identified using Smallest Space Analysis (SSA), one of several methods for nonmetric multidimensional scaling (Guttman, 1968; Lingoes, 1977) . The input datum for the SSA was a measure of relatedness between pairs of variables. This measure involved aggregation, across judges, of the number of times a pair of variables was grouped together. (Since there were eight judges, the number of times any two variables could be grouped together ranged from a minimum of 0 to a maximum of 8.) With this input, SSA proceeds to approach iteratively that configuration of points in multidimensional space which best represents, simultaneously, all pairwise relations among variables. Thus, variables which were grouped together frequently (suggesting that they tap the same concept or highly related ones) are placed close to one another and variables that are independent are placed far apart.
The usefulness of the multidimensional scaling model is that it gives a compact multidimensional representation of the information in the association matrix in a format which has intuitive meaning because of its strong analogy to our understanding of spatial distances between physical objects (Napier, 1972) . However, the more compact the representation of points (i.e., the fewer the number of dimensions), the greater the chance of distorting the data, because it may become more difficult to distinguish among groups of variables that are only weakly interrelated. Of course, given a large number of variables, it is not necessary to achieve a perfect match between the distances of points in a smalldimensioned space and the rank order of the original pairwise associations between variables; rather, the principle of parsimony argues for attaining a compact solution while retaining a satisfactory level of consistency. The ShepardKruskal stress coefficient provides a measure of the consistency between the interpoint distances in the multidimensional space and the relationship among variables (Shepard et al., 1972) . Low values of stress imply a high similarity; a 1.0 stress coefficient indicates a zero relationship between the plotted points in multidimensional space and the association among variables, while a stress coefficient of 0.0 implies a perfect match.
Two criteria were used to decide on the optimum number of dimensions: (1) the minimum number of dimensions with a satisfactory level of fit (i.e., a stress coefficient less than 0.10), and (2) the interpretability of the different solutions. After several trials, it was determined that a three-dimensional space permitted an adequate portrayal of the structure (this three-dimensional solution yielded a stress coefficient = 0.06).
The second part of the analysis task was to determine the amount of agreement between judges, thus providing a measure of the reliability of the multidimensional scaling solution. Cohen's K statistic was employed to measure interjudge agreement. The K statistic defines reliability as the ratio of the difference between the proportion of observed agreement (Po) and the proportion of agreement expected by chance alone (Pc) to the total proportion of agreement possible minus chance (Fleiss, 1973) :
The a statistic can range from -1 to +1. High positive coefficients indicate substantial agreement, coefficients around zero imply little agreement, and high negative coefficients indicate substantial disagreement between judges.
The extent of agreement was determined by summing the number of times that any two judges were in agreement about whether or not any two variables went together. For each pair of judges, all possible combinations of the study variables (taken two at a time) were evaluated for agreement. Using 99 variables, this created 9801 pairs (99 X 99). However, since it would be redundant to pair a variable with itself, this figure is reduced by 99, so that the total number of variable pairings upon which agreement was evaluated between any two judges (i.e., by the K statistic) was 9702.
F~D~GS
We will begin the presentation of findings with the configuration for the 99 variables used as input to SSA, noting how the different models are, in fact, viewed as similar. Following this, we shall examine the stability of the multidimensional scaling solution by comparing each judge's partitioning of the variables. Figure 1 displays the three-dimensional structure for the 99 variables which was yielded by the SSA. Several salient findings may be noted.
Overall Structure for the Model Variables
First, the variables seem to be arrayed in six distinct categories (these same clusters also appeared, although somewhat less distinctly, in the two-dimensional solution). We have assigned a label to each category in an attempt to represent the variables which they contain. These categories include the following clusters of variables: "perception of illness" and "threat of disease" variables located in the upper left portion of the figure, "knowledge of disease" variables located in the center, "social network" variables located in the upper right portion, "demographic" variables located to the right of center, "access to health care" variables located in the lower right portion, and "attitude toward health care" variables located in the lower left portion of the figure. Moreover, within several of these larger groupings there exist subclusters of items which help to define further the meanings of the underlying categories. For example, the cluster of "accessibility" variables can be subdivided into two distinct groups: (1) items on the financial costs of health care (v65, v81, v89) and (2) items on the availability of health services (v9, v26, v82) . Similarly, the variables comprising the social network cluster can be further subdivided into three meaningful groups: (1) items dealing with social interaction patterns (v37, v95, v96, v98) , (2) items on social structural characteristics (v16, v17, v18, v25, v38, v70, v72, v73) , and (3) items pertaining to social norms (v57, v94). Finally, the variables included in the "health threat" cluster can be subdivided into two groups: (1) items on perception and evaluation of symptoms (vl, v2, v30, v31, vSO, v55, vSO, v90, v91) and (2) items on response to illness (v5, v7, v47, v48, v49) . Second, the analyses revealed several items which did not fall within the six categories of variables just identified. With respect to the first two axes of the figure (i.e., the vertical and horizontal dimensions), it is apparent that the items dealing with support from friends and family (v13, v29, v68, v77, v85 ) are scattered about the right-center portion of the structure; however, they are highly related in the third dimension. Items pertaining to knowledge about health services @14, v15) are located midway between the cluster of knowledge of disease variables and the cluster of access to health service variables in both the second and the third dimensions. On the third dimension (which runs "in front of" to "in back off' the plane of the figure), the locus of control (v35), cues to action (v36), need for medical care (v79), effective motivation (v86), and anxiety (v88) items are located outside and well back from the "evaluation" category, the general motivation (v34) and belief in value of good health (v60) items are located within the category but modestly back, while the competing needs item (v8) is located slightly in front of the other evaluation of health care variables. Items which remain substantially independent of other items in the figure include disruption of social activities (v3), sources of information (v19), topics on which information is sought (v20), past experience with illness and/or health action (v24), avoidance of ill health (v84), and compatability of an action with existing values (v99). Failure of these items to cluster with other items in the figure reflects disagreement among judges on where to categorize these variables.
Third, the distance between clusters provides an indication of the degree of association obtained between categories of variables. For example, the knowledge of disease items are located more closely to items pertaining to perception and evaluation of symptoms than to items on access to health care. Items on evaluation of health care are located more closely to items on access to health care than to items dealing with social interactions, social structure, or social norms. Demographic variables are associated most closely with the accessibility items and are quite distinct from the cluster of variables dealing with perception of illness.
Interjudge Agreement
Having examined the structural similarities of the variables contained in the different models, we can now turn to the question of the reliability of the multidimensional scaling solution. The agreement coefficients on judges' partitioning of the set of 99 variables are presented in Table II . The coefficients are all positive (average K = 0.35) and significantly different from chance agreement. That is, the observed coefficient reflects a moderate amount of nonchance agreement among the eight judges, providing evidence for the stability of the multidimensional scaling solution obtained.
DISCUSSION
The basic similarities between the variables contained in the different models examined here is, we believe, an important finding for the advancement of research on understanding individual health-related behaviors. It suggests that the models are far from independent; rather, despite differences in the labeling and defining of variables, there is substantial overlap among the variables contained in the different frameworks, as judged by the model builders themselves. Tl~e results of combining the variables from the different models provide a more complete representation of the factors which are thought to influence health actions.
The set of major variable categories which emerged from these analyses includes: (1) items pertaining to accessibility of health services, such as the individual's ability to pay for health care and awareness of health services, and availability of health services; (2) items dealing with the individual's attitudes toward health care, such as beliefs in the benefits of treatment and beliefs about the quality of medical care provided; (3) items concerning the threat of illness, such as the individual's perception of symptoms and beliefs about susceptibility to, and consequences of, disease; (4) items pertaining to knowledge about disease; (5) items dealing with the individual's social interactions, social norms, and social structure; and (6) items on demographic characteristics (social status, income, and education), Finally, the spatial representation of items provided information on the association between clusters of variables in three dimensions (however, no attempt is made to examine possible relationships between clusters of variables and the three spatial dimensions, and none were obvious from the results of the solution). The items pertaining to knowledge of disease were located in close proximity to the items dealing with perception and evaluation of symptoms and the items on social interactions. Although the specific causal linkages are unknown, one might reasonably speculate that knowledge about disease is exchanged through one's social interactions, and that this information is used in making judgments about symptoms and the threat of disease. Similarly, the close proximity of items dealing with the individual's attitudes toward health care and items on accessibility to health services suggests a relationship in which access factors affect and/or are affected by one's evaluation of health care. The close proximity between demographic variables and access to health service variables suggests a relationship in which accessibility is a function of an individual's social class [such a relationship has, of course, been frequently documented (McKinlay, 1972; Anderson and Bartkus, 1973; Anderson, 1973) ].
According to Leventhal (1978) , models serve two functions: (1) to focus attention on certain factors while leading us to ignore others, usually factors that do not fit the model; and (2) to make predictions about what should happen in specific settings under certain conditions. While this study attempts to lay the groundwork for further model-testing by presenting a general framework for describing behavior, it does not address questions about the possible causal associations which may exist between factors or about why certain factors are important in one population but not in another. The attribution of causal effects can be accomplished through causal models which incorporate theory, knowledge about the population, knowledge about the setting, and knowledge about the specific behavior under investigation. Explicit statements of theory are essential for worthwhile theory-based research. The next step, which involves testing hypotheses about the causal relationships among the major clusters described here, will force the researcher to make explicit all causal assumptions in an internally consistent system. Together with population-specific data, this type of information is prerequisite to the development of effective strategies for modifying health-related behavior.
SUMMARY
Ninety-nine variables representing the 14 models examined in this study were found, upon evaluation by expert judges (the model builders themselves) and subsequent inspection by Smallest Space Analysis, to cluster into six broad factors. The six factors include (1) accessibility to health care, (2) evaluation of health care, (3) perception of symptoms and threat of disease, (4) social network characteristics, (5) knowledge about disease, and (6) demographic characteristics. Comparisons across judges' partitionings of the model variables revealed considerable agreement, providing evidence for the stability of the multidimensional scaling solution and demonstrating that the model builders themselves see little distinction among related variables which have been labeled and/or defined differently. The results of the study provide a first step in developing a unified framework for explaining health actions. Additional research is needed to test the causal processes among variables which are implied by various theories through the use of causal models.
APPENDIX. MODEL VARIABLES AND THEIR DEFINITIONS
t. Perceptual salience of symptoms-Perceived importance of symptoms. 2. Perceived seriousness of symptoms-Estimates of present and future probabilities of danger associated with symptoms. would have a moderately serious impact on life. 32. Perceived benefits -Individual's belief that there are actions which would be beneficial in reducing his susceptibility to and/or the severity of the condition should it occur. 33. Perceived barriers/costs -Individual's belief concerning the costs associated with taking a health action. 34. General health motivation-Individual's concern for health matters in general. 35. Internal/external locus of control -Individual's perception of his control over both personal health matters and life in general. 36. Cues to action -Stimulus or cue, which may be internal or external, to the individual which triggers appropriate health behavior. 37. Non-kin interaction-Frequency with which an individual interacts with people who live outside one's immediate residential area. 38. Conjugal structure -Sex role differentiation and influence in family decision making. 39. Situation constraints -Number of dependents in a household and number of instrumental tasks involving the respondent. 40. Socioeconomic status -Combined measure of the individual's educational level and family income. 41. Neighborhood socioeconomic status-Score reflecting socioeconomic status assigned to census tract where individual resides. 42. Perceived efficacy -Probability that health action will lead to the desired outcome. 43. Costs/Barriers -Unpleasantness or cost of taking the health action compared with taking no action and suffering the consequences.
44. Past utilization of medical services -Past use of health services in general. 45. Factual information -Information concerning the health action and health condition in question (e.g., danger of the disease, knowledge of the prescribed medical regimen). 46. Psychological distress -Feelings of distress and discomfort arising from the identification of symptoms. 47. Self-acceptance -Willingness to adopt the sick role. 48. Threshold for pain -Individual's perception of pain sensations. 49. Tolerance of disability-Individual's willingness to accept disability associated with illness condition. 50. Illness disvalues -Individual's evaluation of the illness's meaning and/or significance. It is assumed that every illness is associated with a set of undesirable features or components (e.g., presumed danger to life, degree of disability). 51. Assessment of treatment plans-Estimate of the probability that a treatment plan will alleviate a negative component or disvalue of illness. 52. Treatment benefits -Assessment of the potential benefits that can be accrued from various treatment plans. Benefits are assu~ned to represent the amount of disvalue that is eliminated by a treatment plan. 53. Treatment costs -Estimate of the costs associated with a treatment plan (e.g., time lost from work, monetary costs, loss of personal control). 54. Net benefits or utility -Costs of the treatment plan subtracted from the potential benefits of the same treatment plan. 55. Fear-Feelings of fear regarding specific features of the disease (e.g., discomfort, disfiguration)and subsequent consequences of the disease. 56. Features of the sources of care -Cost and location of service, individual's opinion concerning quality of medical care provided. 57. Social factors-Individual's perceptions of the attitudes of friends and relatives concerning a particular health action and knowledge of others' past health behaviors. 58. Beliefs concerning the value of health services-Six-item Guttman scale with questions on the individual's beliefs about value of home remedies, need for medical aid, assessment of modern medicine, control over health. 59. Beliefs concerning the value of physicians -Five-item Guttman scale with questions on the evaluation of care received from doctors, assessment of the status of the medical profession, importance of choosing a doctor, doctors' interest in their incomes. 60. Beliefs concerning the value of good health -Nine-item Guttman scale on the likelihood of making changes in lifestyle if doctors said it was necessary to protect health (e.g., stop eating favorite foods, get more exercise). 61. Beliefs concerning the value of health insurance -Two-item index including the individual's judgments concerning the value of health insurance which covers expenses only with participating hospitals and doctors and the value of some kind of insurance which covers all medical expenses.
62. Knowledge about disease in general -Ten-item index based on agreement that each of ten symptoms might be early signs associated with disease (e.g., shortness of breath related to heart disease, coughing and spitting up of blood related to tuberculosis). 63. Attitudes concerning the use of different health services -Six-item Guttman scale with questions on the individual's beliefs about when to seek medical care and avoiding seeing a doctor. 64. Attitudes concerning physician use -Six-item Guttman scale with questions on the individual's beliefs about seeing a doctor in the presence of symptoms such as diarrhea, high fever, loss of weight. 65. Family resources -Family's ability to pay for health services. 66. Community resources -Availability of health services, convenience, health education level in the community (e.g., scientific knowledge of medicine as opposed to folk knowledge of medicine). 67. Perception of health status -Individual's perception of physical condition which is considered less than optimal (e.g., recognition of symptoms, disability days). 68. Family composition-Age, sex, and marital status of the head of household, family size, age of the youngest and oldest family members. 
